I. Introduction and Executive Summary
Education is a scarce and valuable good in the Portuguese labour market. Among EU State Members, Portugal is the country with the lowest schooling levels, while returns to formal education are highest (e.g. Vieira, 1999; Pereira and Martins, 2002, inter alia) . However, little is still known about the wage effects of training. As stated by Lynch and Black (1998, p. 65) , '. . . the traditional schooling system is not an option that many incumbent workers or firms use when facing the need to upgrade their skills. As a result, the provision (or nonprovision) of employer-provided training is a key factor determining how much and what kind of skill upgrading occurs within firms and across workers' (quoted in Asplund, 2005) . In this article, we explore the extent, determinants and wage impact of various forms of training across workers with different characteristics.
In Portugal, participation in training is rather low as compared to countries in the Organization for Economic Cooperation and Development (OECD). This fact raises efficiency concerns. Skills obsolescence may lead to substantial costs in terms of labour productivity, skill deterioration and unemployment. This might be of particular importance in an economy with already low labour productivity that, moreover, is currently experiencing difficulties in converging to OECD levels after a decade of convergence (EUROSTAT, 2004) .
In the past few years, training activities financed by the European Union have been stepped up. For the period 1994-1999, the budget of the European Social Fund (ESF) allocated to programmes of human resources and promotion of employment was ECU 2178 million for Portugal. It was expected that, over those years, ESF assistance would allow the training of 350 000 persons per year. A new programming period started in 2000 and will end in 2006. For that period, the ESF will transfer new funds to co-finance, together with national public funds, mainstream training programmes.
1 The committed budget was Euro 1548 million, which represents the second highest per capita use of this kind of fund among European countries. As regards implementation, however, execution rates are being rather low (CGQCA, 2004) . This fact is disturbing, as it indicates that an important opportunity to upgrade the skills of the Portuguese workforce is being lost.
Training participation raises also equity concerns. More educated workers tend to receive more training (Oosterbeek, 1996; OECD, 1999 OECD, , 2003a Ok and Tergeist, 2003; Peraita, 2005) . At the same time, the returns to formal education are remarkably high in Portugal and the wage gap between high and low skilled workers is substantial. Thus, if training increases wages and is concentrated towards individuals with more favourable labour market characteristics, lower training participation among specific groups of workers may deteriorate the labour market position of already disadvantaged individuals. Moreover, different forms of training may be associated to different returns, which drives an additional wedge between groups of workers that typically participate in different training schemes. Further, individuals who differ in gender, education and professional background may obtain different benefits from training activities, thus warning policy makers that equality of provision does not assure equality of outcome.
Several studies have used international comparable data to analyze the determinants and effects of training participation in different countries (OECD, 1999 (OECD, , 2003a Brunello, 2004; Arulampalam et al., 2003; Ok and Tergeist, 2003) . Due to the lack of appropriate data, these studies report typically little evidence on the Portuguese case. At the national level, Saraiva (1999) explores training participation and its impact on wages. His results suggest that training activities that take place in the firm raise wages. As opposite, programmes provided by other institutions such as training centres do not increase wages significantly. Hartog et al. (2000) use the European Community Household Panel to explore earnings differentials between participants and nonparticipants in training programmes. They find that differences are significant only for some types of vocational training.
In this article, we use data from the Portuguese Labour Force Survey to explore the extent and determinants of training participation. With such analysis we intend to identify those groups of workers that seldom get trained. To our eyes, they constitute a critical group for policies aimed to increase the overall training participation. In a second stage, we explore the wage effects of training. Our estimates indicate that training raises wages substantially. 2 The question of whether the wage effects of training vary with the characteristics of the trained worker has received little attention in the literature. This is unfortunate. By differentiating between categories of workers we can obtain valuable information to assess policy choices related to skill formation, such as whether to encourage an overall increase in training levels or to attempt to redirect training investments toward groups in the workforce whose expected returns are larger. This article takes a step towards filling this gap and differentiates simultaneously between workers that differ in education background and working experience, men and women and the private and public sector. We find that workers with long experience and low education levels earn more from training activities. Therefore, policies oriented to increase training participation among individuals with such characteristics are expected, ceteris paribus, to reduce wage inequality.
We also differentiate between types of training. In the literature, there is a confusing multitude of definitions of training activities, which mitigates the comparisons across countries and within single countries. In this article, we exploit three alternative classifications: (i) internal vs. external training, (ii) current skills versus future skills training and (iii) long duration vs. short duration training. We find that internal, current skills and short duration training are associated to larger wage gains.
The structure of the article is as follows. Section II presents the data set and the classifications of training that we use throughout the article. Section III offers a background discussion to motivate the choice of the model and its functional form. We follow two alternative approaches: simple Ordinary Least Squares (OLS) estimation and a treatment effects model that controls for the endogeneity of training. Section IV presents the empirical results. In a first stage, we draw on the logit and multinomial logit models to identify patterns of unequal training provision across different worker groups. In a second stage, the results on the wage impact of training are presented. Section V presents the concluding remarks. The article contains additionally three appendices. Appendix A contains the training questions of the Portuguese Labour Force Survey. Appendix B checks whether the independence from irrelvant alternatives (IIA) assumption holds in the multinomial logit models. Appendix C assesses the robustness of our results to changes in the participation equation.
II. The Data
The Portuguese Labour Force Survey (henceforth, IE, Inquerito ao Emprego) is a quarterly survey of a representative sample of households in Portugal. Its sample size is about 45 000 individuals and it has a rotating structure in which 1/6 of the sample is dropped randomly in each quarter. Our analysis uses pooled data from 1998 to 2000.
The IE asks individuals about their monthly net wage, age, education level, time when the first contract was obtained, sector of employment, type of contract, professional activity, hours worked, tenure and region, among other variables. The key question about training is . 'Apart from formal schooling, have you completed any training scheme as a formation for a professional activity?'
Most international surveys explicitly ask for training participation during the last months and disregard training experiences that took place in the past. As opposite, the above question does not refer to a particular time period. Thus, individuals in our sample can report on a training activity that took place years ago. Moreover, we know the date when the activity was finished.
As a shortcoming, the IE does not offer the possibility of reporting more than one training event. Therefore, we assume that workers report the information regarding the most important event in which they have participated.
Trained workers are asked to classify the activities according to three different criteria. We know where the training activity took place, the purpose of the activity and whether or not it had a duration longer than 1 year. 3 The precise form of the questions is given in Appendix A. This information allows us to compare the wage increases associated to different types of training.
Surprisingly, the IE misses the information about the training events of individuals with the lowest education level (<4 years of primary education). This is unfortunate and forces us to restrict our sample to workers with the following highest qualifications: between 4 and 6 years of primary education, 9 years of primary education -which in Portugal corresponds to compulsory education -, secondary and tertiary education. 4 As a second restriction, we leave out from the analysis workers who after having finished a training activity switched to a different job. The focus of our study is, therefore, the wage impact at the current job of training that took place after the job was obtained, rather than the impact of training that took place before the worker switched to his/her current job. 5 We further restrict our analysis to individuals who, at the time of the survey, were aged between 16 and 60, wage earners during the week of the interview, worked more than 15 hours a week and were not employed in agricultural, fishing or extracting activities. Hence, we exclude self-employed individuals, 3 An additional classification regards the content of the training activities. There are more than 50 branches, such as health and life sciences, physics, chemistry, engineering, mathematics, and agriculture, among others. Due to the number of candidate answers, we do not exploit this classification. 4 Workers with 4 years or less education represent only 4.6% of the Portuguese workforce. Thus, restricting the sample to workers with more than 4 years of education is not expected to affect the representativeness of our results by much. 5 Returns to training may differ importantly between workers who switch to a different job and workers who stay at the same job after having finished training. Loewenstein and Spletzer (1999) , Booth and Bryan (2002) and Gerfin (2004) find that workers who stay in the training company tend to reap lower gains than those who move to another firm. More bargaining power, realized gains and promotions are some candidate explanations for this observation. In this article, we disregard moving workers. The reason is that our data set does not provide us with good instruments to account for training participation of workers that switched to a different job. The only information available regards the individual's current job. Therefore, variables observed at the time of the survey such as activity, tenure, firm size, sector and the like can hardly account for training participation in a former job.
as well as those whose main activity status is paid apprenticeship or training, unpaid family worker, out of the labour force and unemployed.
The previous exclusions leave us with a final sample of 27 161 individuals. Table 1 offers descriptive statistics of the raw data. Workers who received some training earn on average about 40% more than workers who did not receive any training at all. Trained workers tend to work in the public sector, have longer tenure, work in average-sized firms and be more educated, relative to untrained workers. As shown in the last row, only 5.2% of the sample population has ever participated in some training activity. This rate is rather low by international standards. 6 
Training location
Respondents are asked to specify where the training activity took place, using five mutually exclusive categories: (i) college or university, (ii) firm, (iii) training centre, (iv) vocational school and (v) other. We use this information to differentiate between internal training and external training, depending on whether the training activity took place in the firm or in some other institution.
Panel A of Table 2 reports the proportions of each event. A large fraction of workers have been trained at firms (internally), with 45.2% of men and 37.4% of women reporting this event. Professional schools and centres of vocational training account for some 15% of the events each, while training at a college or university has an incidence of <5%. Finally, the residual category 'other' represents some 25% of the total activities.
Training purpose
The purpose of the training activity must be indicated using the following categories: (i) to improve or update skills, (ii) within a program of continuous training, (iii) to switch to another job or duties, (iv) to help get started with a first job, (v) within a program of initial training, (vi) for personal interest and (vii) other.
As Panel B of Table 2 shows, some 60% of the events are viewed as improving or updating skills. Training for personal interest and continuous training account, respectively, for 11 and 7% of the total activities. Training to switch to another job or duties represents an additional 12% for men and 6% for women. Finally, the lowest shares correspond to training to get started with a first job, initial training and other purposes.
We have regrouped the previous answers into two categories. A first category, called current skills training, includes those activities aimed to update or improve skills that are needed in the current job. It includes categories (i), (ii), (iv) and (v) and represents some 75% of the total activities. In a second category we have included those activities more aimed at improving skills for a future job. Though not explicitly stated by the respondent, training for personal interest is likely to develop skills that can be used in the future. Thus, we assume that (vi), together with (iii) and the residual category (vii), represent future skills training.
Training duration
The IE allows us to split the training activities into two categories: long duration training (one year or more), which comprises vocational formation of tertiary level and specific professional formation with 1 year or longer duration and short duration training (<1 year), which comprises any training with less than one year duration and other forms of training. 7 Panel C of Table 2 Though not stated explicitly, the length of these activities is supposed to be much shorter than a year.
shows that nearly 75% of the events have short duration. In Panel D of Table 2 we report cross-tabulations of location and purpose for long and short duration training. Current skills training tends to have short duration and, when it has long duration, it tends to be external. Future skills training tends to have longer duration and is basically external.
III. The Model
In order to explain earnings, we use schooling levels, experience and experience squared as the standard Mincer terms, a set of explanatory variables to capture the observable individual heterogeneity and a dummy variable for training participation.
We suspect that differently endowed individuals obtain different gains from training. To detect potential differences, we extend the model by interacting the training dummy with working experience and schooling levels. The resulting OLS equation is
where w is the hourly wage, ED and EXP are column vectors of dummies with the education and experience levels, T is a dummy for training participation, X represents other variables assumed to affect earnings, i and i are row vectors of coefficients, measures the impact of training on wages and e $ N(0, 2 ) is the error term. Training participants are not necessarily a random group. They may be selected (or self-selected) into training because of unobservable characteristics such as commitment, motivation and flexibility. If this is the case, the profitability of the training activity is likely to be related to the probability of participation and, thus, a naive OLS estimation of is expected to be biased. To take account of the selectivity problem, we model a participation equation as
where H is a vector of individual and workplace characteristics and u is an error term. In the Section Determinants of training participation, we describe the variables included in H. Assuming that workers participate in training only if the benefit is positive, we have
where T Ã is the estimated benefit of participation. Therefore, a model that controls for selection bias is
whereT Ã is the typical selection correction. To estimate the model, we adopt a maximum-likelihood method, in which Equations 2 and 4 are estimated simultaneously. When different types of training are included in the regression, and are row vectors, T is a column vector of dummies for each type of training andT Ã is a column vector with the selection corrections.
IV. Empirical Results
This section investigates the determinants and wage effects of training. All the regressions are performed for men and women separately. Standard errors are corrected for heterocedasticity.
Determinants of training participation
We regress training participation on a set of socioeconomic characteristics. As explanatory variables we include in vector H education, age, private sector or public sector, full-time or part-time contract, tenure, firm size, whether the worker holds a second job, whether the worker has ever resided in a foreign country and a set of 15 dummies for the activity sectors. We also include controls for Portuguese region and quarter. Table 3 presents the logit estimates on training participation. The estimated coefficients are the odds ratios. For the reference worker, they represent the factor by which the probability of selection into training increases for a marginal increase in a continuous variable and for a discrete change in the probability for dummy variables.
In line with international evidence, we find that training goes mainly to more educated individuals. Workers with more than primary education are at least 3 times more likely to participate in training than workers with less than primary education. This finding matches a priori expectations. As Peraita (2005 Peraita ( , p. 1894 puts it, 'employees who have already shown an aptitude to learn new skills by having higher levels of educational attainment are more likely to participate in training provided by their employers'. According to Oosterbeek (1996) , more educated individuals not only are more likely to be selected in the firm's training programs, but also have a higher probability of being hired by a firm that provides training.
Older individuals tend to receive less training. The likelihood of training participation is about onethird lower for workers aged between 30 and 44 years and about one half lower for workers aged above 44 years. The negative association between age and training participation is consistent with the human capital theory that predicts that younger workers are more likely to train than older workers, since the period over which they have returns is longer. This result contradicts the concept of lifelong learning, which suggests that, in order to prevent that skills become obsolete, continuing training is observed across all age groups.
The impact of the remaining variables is as follows. Having a second job is associated to higher training participation. This may be due to the fact that individuals holding a second job are more motivated or committed to their profession and, accordingly, they are more likely to make an effort to develop competencies on the job and improve performance. The probability of training varies significantly with tenure in the job and in a nonlinear way. Workers in average-sized firms and men in the public sector are more prone to get training. Parttimers are as likely to get training as workers with full-time contracts. Men in insurance and finance and women in culture, sports, leisure, insurance, finance, health, restaurants and public administration are more likely to be trained. As opposite, women in the retail and men in the construction, food, drinks and tobacco sectors are less likely to be trained.
Tables 4 and 5 focus on the selection into different types of training. For each alternative classification, Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level. The reference individual is a worker with less than primary education, aged <30 years, who has not a second job, has always resided in Portugal, is working full-time in the private, commerce sector, in a firm with more than 500 workers. Control variables are included for region and quarter. SE are obtained using White's (1980) method. Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level.
The reference individual is a worker with less than primary education, aged <30 years, who has not a second job, has always resided in Portugal, is working full-time in the private, commerce sector, in a firm with more than 500 workers. Control variables are included for region and quarter.
SE are obtained using White's (1980) method. Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level.
SE are obtained using White's (1980) method.
In some cases, women in the activity sectors 'construction' and 'chemical products' were dropped from the estimating sub-sample, for the incidence of one of the training categories in those sectors was exactly zero.
we present the results of multinomial logits where the dependent variable is a 3-point categorical variable indicating the worker's allocation to training events, where the reference category is no training. The estimated coefficients are relative risk ratios (RRR), which can be interpreted as odds ratios. We find that education, age, tenure, having a second job and working in average-sized firms explain significantly male and female participation in most training types. The positive effect of education and the negative effect of age is particularly evident in the case of long duration training. It is worth noting that age does not influence the likelihood of internal training, while it is highly significant for the remaining categories. This pattern suggests that training in the firm is more aimed to prevent skills from becoming obsolete and, consequently, it is observed across all age groups.
For both genders, public sector is positively associated to internal, current skills and short duration training. Having a part-time contract is nonsignificant among men, while among women it is positively associated to future skills training and negatively associated to current skills training. Workers who have resided in a foreign country are more likely to have participated in internal training. Finally, looking at the average probability of participation reported in the bottom part of Tables 4 and 5, one finds that women tend to enrol into external and current skills training more than men.
The estimation of a multinomial logit model assumes that the exclusion of one of the outcomes in the dependent variable does not affect the RRR of the regressors in the remaining categories. This assumption is known as the independence from irrelevant alternatives (IIA) and, if it does not hold, the parameter estimates may be inconsistent. In Appendix B, we have used the Hausman test to check whether or not the IIA assumption holds. The chi-squared statistics of Table 1B show that for all training classifications and for both genders the null hypothesis is not rejected, i.e. there is no evidence that the IIA assumption has been violated.
Selection into training
To control for the potential endogeneity of training, we draw on a treatment effects model. As long as the errors of the participation equation are uncorrelated with the errors of the wage equation, the estimated coefficients are no longer exposed to selectivity bias. 8 This approach requires that some variables in the participation equation -which are supposed to affect training but not wages -are omitted from the wage equation. We use as excluded instruments two dummy variables: one for having a second job, one for having resided abroad. The motivation is as follows. Holding a second job may proxy the individual's degree of commitment and motivation. If more motivated individuals are more likely to enrol into training activities, then such variable should account for training participation. In a related article, Harris (1999) analyses the determinants of training participation in the UK and interestingly finds that having a second job is positively associated with training participation. Similarly, individuals who have ever resided in a foreign country may be more flexible and ready to upgrade their skills. Moreover, once abroad, they may have benefited from greater facilities in the access to training.
As shown in Tables 4 and 5 , having a second job is highly significant among men and women for all types of training. As opposite, resided abroad is significant only in the case of internal training and, therefore, this instrument helps only partially to identify workers with training events.
In Appendix C, we perform several well-known tests to assess the quality of the excluded instruments. We find that our exclusion restrictions pass the Sargan's orthogonality test and the Bound et al. (1995) validity test. 9 We also investigated the effects of adding two additional exclusion restrictions: marital status (single or not) and looking for an extra job.
10 In computations not reported here, these variables were found to be significant to account for some training events. However, the orthogonality test rejected their inclusion in the participation equation.
Wage effects
Our wage equations control for school highest qualification, experience (and squared), tenure, 8 However, there is no guarantee that just by addressing the endogeneity of training our estimates will be less biased if other forms of self-selection are present. 9 It may be argued that 'having a second job' is a bad instrument, for it is likely to be correlated with wages. This would be the case if (i) the wage variable includes wages from a second job, and (ii) individuals with lower wages tend to look for a second job in order to raise monthly earnings. As regards (i), our wage variable refers to the main working activity and, therefore, does not include earnings from a second job. We also checked hypothesis (ii), and found in calculations not reported here that 'having a second job' was not significant in the wage regression. 10 The IE asks individuals whether or not they are looking for an extra job, regardless of the number of jobs they already have. public or private sector, full-time or part-time job, workplace size and activity sector. In addition, regional and seasonal conditions are captured by a set of dummies for Portuguese regions and quarters. We do not control for female self-selection into the labour market. Using Heckman's two-step approach, Martins (2001, 2002) report evidence that the OLS and the 2-step estimates are statistically equivalent for women. Based on this evidence, we assume that working women are a representative sample. Table 6 reports the OLS and the treatment effects estimates jointly. To allow for comparison with previous work, at this stage we do not include interaction terms between the training dummy and the experience and schooling levels. According to the OLS estimation, the wage differential between trained and untrained workers is 12.7% for men and 8.4% for women. Under the treatment effects model, the wage impact of training for an employee with reference characteristics is 30.3% for men and 37.5% for women. The significance of the selection term indicates that trained workers are not a random group. This suggests that the OLS estimates are downward biased. Therefore, the treatment effects model is our preferred specification.
Our results indicate that the wage effects of training in Portugal are higher than previously thought. Hartog et al. (2000) estimates are 11.4% for men and 6.7% for women. However, they do not control for the endogeneity of training and, consequently, their results are very close to our OLS estimates. In Saraiva (1999) , the estimated wage return is 7% or lower.
As regards the effects of school qualifications, we find that having primary, secondary and tertiary Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level. The reference individual is an untrained worker with less than primary education, <6 years of tenure, working full-time in the private, commerce sector, in a firm with more than 500 workers. Control variables are included for region and quarter. SE are obtained using White's (1980) method.
education raises wages by about 20, 33 and 90%, respectively. The estimated returns are practically identical for men and women. As expected, hourly wages are higher among employees with more experience and tenure. Working part-time, in a relatively large firm and in the public sector is associated to additional wage increases. Construction, chemical products, insurance and finance are sectors that pay higher wages. Men working in activities related to food, wood and article production, retail and restaurants earn lower wages. Among women, metallurgy, public administration, transports and education are associated to higher wages.
Differences across skill groups. In Table 7 we present a more elaborated model where the training dummy interacts with education and experience levels. To save space, we omit the activity sectors. As a main result, gains from training are largest for less educated and high experienced workers, that is, for those workers who typically participate less in training activities. In the preferred treatment effects model, men with reference characteristics earn a 42% wage increase from training. Among women, the estimated increase is 55%. These coefficients fall dramatically among high educated and low experienced workers. On the one hand, having a tertiary degree decreases the estimated effect by 21.5% points for men and 15.7% points for women. On the other hand, having <26 years of experience reduces the premium by at least 7.4% points. Among workers with <6 years of experience, this decrease is much sharper: 13.0% points for men and 17.7% points for women.
An important difference between men and women has to due with the role of education and experience. For men, education is a more important determinant of the returns to training than experience. As opposite, experience is a more important factor among women.
Overall, our results indicate that training in the Portuguese labour market is remedial, that is, it provides valuable skills to those workers with low qualifications. As a consequence, sharper wage effects Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level. The reference individual is an untrained worker with less than primary education, more than 25 years of experience, <6 years of tenure, working full-time in the private, commerce sector, in a firm with more than 500 workers. Control variables are included for region and quarter. SE are obtained using White's (1980) method. are observed among low educated workers. As regards experience, our results indicate that training helps to update the skills of workers whose formal qualifications are more obsolete. As a consequence, more experienced employees end up receiving larger wage benefits. A complementary explanation is that workers with longer experience have more bargaining power than job entrants and, therefore, can capture a larger premium from their training investment.
Differences between the private sector and the public sector. In this section, we ask whether and to what extent the wage effects of training in the public and the private sector are different. To that purpose, we split the sample into private and public servants and recalculate the returns to training for both subsamples. In Tables 8 and 9 , we report the OLS and treatment effects estimates of a model with interaction terms. According to the preferred treatments effects model, women earn a higher return in either sector. The coefficient on training for an employee with reference characteristics is similar in both sectors. However, the interaction between training and skills differs importantly across sectors. On the one hand, in the private sector experience is a strong determinant of the returns to training. After controlling for selection bias, we find that private servants with <6 years of experience earn 13.6% points less in the case of men and 23.9% points less in the case of women from training than workers with long experience. In the public sector, differences across experience levels are much smaller. Among women, experience is not a determinant of the profitability of training, indeed. Among men, only those with an experience ranging from 6 to 25 years earn a lower return. On the other hand, in the public sector education is a key factor affecting the returns to training. In the treatment effects model, men with tertiary and secondary education earn, respectively, 25.9 and 13.7% points less from training than men without formal qualifications. Among women, the differential rises to 33.8 and 23.1% points, respectively. In contrast, in the private sector only men with tertiary education appear to receive a lower return from training. In this case, the differential of 19.2% points is lower than in the public sector.
Overall, our results indicate that the interaction between training and individual characteristics differs importantly across sectors. The main lesson is that less experienced individuals earn less from training in the private sector, while more educated individuals earn less from training in the public sector. Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level. The reference individual is an untrained worker with less than primary education, more than 25 years of experience, <6 years of tenure, working full-time in the private, commerce sector, in a firm with more than 500 workers. Control variables are included for region and quarter. SE are obtained using White's (1980) method.
Differences across training types. In the following, we exploit our three alternative classification criteria in order to characterize the returns to different types of training. We summarize the results in Table 10 . First, we focus on the internal-external distinction. As Panel A shows, company training carries a larger return than external training. After controlling for selection bias, the coefficient on external training turns to nonsignificant for men, while among women it is sensitively lower than the coefficient on internal training. In the previous section we found that, as compared to men, women are more prone to train externally. This pattern may obey to a labour market signal, insofar as women obtain positive wage gains by enrolling into activities off-the-firm.
Next, we differentiate between current skills and future skills training. The OLS estimates indicate that workers who enrolled in future skills training earn, on average, higher wages. However, once we control for selection bias, the coefficient on future skills training turns to nonsignificant. As opposite, training to improve skills that are needed at the current job is associated to positive and significant wage increases.
It is common in the literature to use the distinction between external and internal training to proxy the distinction between general and firm-specific training.
Similarly, skills acquired for the current job are expected to be more specific than those skills acquired for a future job. Thus, we can use the previous two classifications to test whether general or specific skills attract larger wage increases. Our results indicate that specific training gives largest wage gains. This finding confirms the intuition that specific skills are more valuable by the current employer than skills that can be used at other jobs.
Finally, Panel C shows that short duration training raises wages more than long duration training. Our estimates seem to contradict the intuition that investing in human capital for longer periods must yield larger gains. It turns out, however, that more than 40% of the training with a short duration is internal an aimed to improve current skills, while this proportion falls to nearly 17% for training with a duration of 1 year or more. Thus, the coefficient on short duration training reported in Panel C is partially capturing the (positive) effects of internal and current skills training.
The research on incidence, extent and impacts of training is biased towards participation versus nonparticipation in training, while corresponding results for the role of the intensity are mostly lacking. This is basically due to the lack of appropriate data. We are Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level. The reference individual is an untrained worker with less than primary education, more than 25 years of experience, <6 years of tenure, working full-time in the public, commerce sector, in a firm with more than 500 workers. Control variables are included for region and quarter. SE are obtained using White's (1980) method. aware that our distinction between activities of long duration and short duration is a rough measure of training intensity. However, it constitutes an initial attempt to provide further light on the connection between training effort and wages in Portugal. Tables 11 and 12 report the main estimates of the treatment effects models with interaction terms. We omit the corresponding OLS estimates. We find that for most training types the returns are significantly lower for more educated individuals. Thus, for example, male workers with a university degree earn a wage return from internal, current skills and short duration training that is nearly 40% points lower than the return earned by male workers with less than primary education. Two exceptions are future skills and long duration training, for which differences across education groups are not significant. Among women, the wage differential between workers with a university degree and workers with less than primary education ranges from 18.6% points in the case of future skills training to 36.8% points in the case of long duration training.
We also detect important differences across experience groups. For men with <6 years of experience, the estimated coefficient on external and long duration training is, respectively, 12.8 and 18.1% points lower. In contrast, the wage return of the remaining categories of training does not depend on experience. Among trained women, those with less experience earn a lower return from all training categories.
V. Conclusion
In this article we have explored the extent, determinants and wage effects of training in Portugal. In a first stage, we found considerable differences in training participation across groups, with elder, low educated workers participating substantially less in training activities. In a second stage, we explored the impact of training on wages. Our main findings can be summarized as follows. The wage effects of training activities are large and significant. Discriminating between education and experience levels, genders and the public and private sector uncovers important differences across categories of workers. Women, workers with low qualifications and workers with long working experience earn significantly more from training. The average effect of training is similar in the private sector and the public sector. However, the interaction between individual characteristics and training differs between sectors. Differences across experience groups are larger in the private sector, while differences across education groups are larger in the public sector. Notes: *Signals significant at the 10% level, **signals significant at the 5% level and ***signals significant at the 1% level.
The reference individual is an untrained worker with less than primary education, more than 25 years of experience, <6 years of tenure, working full-time in the private, commerce sector, in a firm with more than 500 workers. Control variables are included for region and quarter.
We used three alternative classifications of training activities and found that training in the firm, training aimed to improve skills needed at the current job and training with a duration less than a year are associated with larger wage gains. As a shortcoming, our article considers only participation in training activities. It does not take into account the amount, quality and costs of such activities. Such information would be valuable to shed light on important questions, such as the net returns on human capital investment that employers and employees earn and the complementarities between different training schemes. Further, we use cross-sectional data. Longitudinal data containing the timing of the investment in which earnings growth is the focus of the analysis is preferable, insofar as the temporal ordering of cause and effect can be established. Unfortunately, in the Portuguese Labour Force Survey individuals are seldom kept for more than a few quarters and the impact of training events on earnings growth can not be properly assessed. Further progress in the acquisition and development of new training data could help fill these gaps 11 . Nonetheless, we can draw some tentative conclusions with the limited data currently available. First, the incidence of training in Portugal is one of the lowest in Europe, while the estimated returns to training appear to be considerable. Therefore, policies aimed to encourage and increase the overall participation in training may be of particular importance. Second, it has been argued that the different returns observed across different types of workers are due to barriers to the access to training. The argument is that workers and employers would increase training participation across categories of workers until their marginal productivity equalize. According to this, we find that barriers are important, with low qualified workers typically participating less in training schemes. Third, training appears to be remedial, i.e. it provides valuable skills to workers with low education attainment. In the international literature, there is no general consensus concerning the returns that workers with different educational background receive from training 12 . We find that in Portugal the wage effects of training are much larger for low educated workers. This suggests that policies aimed to facilitate the access to training of the less qualified are expected to reduce wage inequality. Assistance from the European Social Fund can contribute importantly to implement such policies. Unfortunately, according to the monitoring committees, execution rates are being rather low in Portugal. This warns that an important opportunity to improve the labour market position of less favoured individuals is, therefore, being lost.
Recently, the OECD has recommended that reforms in the Portuguese Labour Market should be accompanied by a stronger emphasis on training. 13 This article is an attempt to provide useful information regarding those types of training and groups of workers towards which those reforms should be oriented. where r indicates the estimators based on the restricted sample, u indicates the estimator of the unrestricted sample andV r andV u are the respective estimates of the asymptotic covariance matrices. The statistic has a chi-squared distribution with K À 1 degrees of freedom, where K is the number of regressors. The null hypothesis, H 0 states that the difference in the coefficients is not systematic (IIA assumption). Negative values of the statistic must be interpreted as strong evidence in favour of the null hypothesis.
Appendix C. Quality of the Excluded Instruments
It is well-known that the hypothesis test relating to the endogeneity of training can be extremely sensitive to the identifying variables used and this should always be borne in mind when conducting a test for selection bias. We need to interrogate the data carefully playing particular attention to the identifying instruments and the sensitivity of the estimated selection effects to alterations in this instrument set.
In the first row of Table 1C we report the coefficient on training under alternative specifications of the participation equation. Each column indicates the instruments that have been excluded (i.e. the set of instruments that have been included in the training equation but excluded in the wage equation). The results reported in the article correspond to specification (3). Luckily to us, changes in the participation equation have only a small impact on the estimated effect of training. This finding gives us some confidence about the robustness of our results. In all cases, the selection term is significant at the 5% confidence level, which suggests that trained workers are not a random group. We conclude, therefore, that a treatment effects model is preferred to an OLS model.
It is well known that instruments should be valid, i.e. they must be uncorrelated (orthogonal) to the structural error. Otherwise, the estimates are likely to be biased and inconsistent. Moreover, instruments must be relevant, i.e. they must be sufficiently correlated with the endogenous regressor. Bound et al. (1995) have shown that a weak correlation between the endogenous variable and the instruments will exacerbate the problems associated with a correlation between the instruments and the structural error.
In Table 1C we check the quality of the excluded instruments using the Sargan's test for orthogonality and the Bound et al. test for the significance of the excluded instruments. In column (1), having a second job, marital status, looking for an extra job and residence abroad are the excluded instruments. According to the F-test, these instruments are jointly significant. However, the Sargan's test detects significant correlation between the error terms of the training equation and the wage equation.
Column (2) shows that reducing the number of instruments does not necessarily solve the problem of orthogonality. In column (3) the set of excluded instruments has been restricted to pass the orthogonality test. The F-statistic is highly significant and compares favourably to the criteria suggested by Bound et al. Moreover, comparing the partial R-squared in columns (1) and (3) reveals that using four instead of two excluded instruments does not change the explanatory power of the training equation by very much. Finally, in column (4) the model is just identified. Table 1C . Choice of excluded instruments with tests of orthogonality and validity of the instruments 
Endogeneity of training
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